NDNP, 490 species belonging to 281 genera and 89 families of Angiosperms and Gymnosperms have been recorded. Maximum species were represented in the family Rosaceae, genus Saxifraga, altitude zone (3800 m) and alpine pasture/slopes habitat. Twenty-eight families were monotypic. 73% of species were native, 2% were endemic and 34% species were near endemic. Eight species have been recorded in the Red Data Book of Indian Plants and 37 species categorized as Critically Endangered, Endangered, Vulnerable and Low Risk Near Threatened using IUCN criteria. The comparisons of diversity, nativeness, endemism and rarity of the species of NDNP with VOFNP and GHNP indicated that the species diversity was lowest in the NDNP. However, the richness of native and rare endangered species was higher. The richness of endemic species of NDNP was higher than in the GHNP, but lower than in the VOFNP. Monitoring of plant diversity including populations of rare endangered and endemic species is suggested for the effective management of these National Parks.
INTRODUCTION
The Indian Himalayan Region (IHR) has about 18 440 species of plants (Singh and Hajra 1996) ; including 1748 species of medicinal plants (Samant et al. 1998) and 675 species of wild edibles (Samant and Dhar 1997) . Because of its rich biological and cultural heritage, the east Himalaya has been identified as a hotspot (Myers 1988) . The representative biodiversity-rich areas of the IHR have been Flowers National Park (VOFNP: 87 km 2 ) and Great Himalayan National Park (GHNP: 1171 km 2 ) are in the west and northwest Himalaya, respectively (Rodger and Panwar 1988) . NDNP, a World Heritage site, includes temperate, subalpine and alpine ecosystems; VOFNP includes subalpine and alpine ecosystems; and GHNP includes subtropical, temperate, subalpine and alpine ecosystems. In general, the biodiversity of most of the PAs in the IHR is under explored or unexplored (Hajra and Balodi 1995; Samant et al. 1998 Samant et al. , 2000 Kala et al. 1998; Singh and Rawat 2000) .
The history of conservation of the NDNP began in 1939 after the declaration of the Rishi Ganga Gorge as a Wildlife Sanctuary. The conservation status of the area was increased through designation as a National Park (NP) in 1983. It forms the core zone of the Nanda Devi Biosphere Reserve (NDBR). The boundary of the NP is well defined and consists of high mountain peaks such as Latakharak, Jhandidhar, Dunagiri, Chanbang, Kalanka, Rishiparwat, Nanda Devi East, Nanda Khat, Mrigthuni, Trisul and Nandaghungti. Geologically the Park consists of four formations: Lata, Ramni, Kharapatal and Martoli, composed of highly metamorphosed crystalline deposits of the Vaikrita Group and the lowest part of Tethys sediments (Yugi 1979) . The altitude ranges from 2000-7817 m. Climatically, the area is dry with low annual precipitation and remains snow-covered except between mid-May to October.
A few studies are available on the floristic diversity of NDNP (Shah 1974; Hajra 1983; Samant 1993) . However, none of the workers had integrated the diversity, distribution, nativeness, endemism and rarity of the species, and compared the floristic and conservation status of the NDNP with high altitude NPs such as VOFNP and GHNP. Therefore, the present study has been carried out along these lines.
MATERIALS AND METHODS
Extensive surveys were conducted during the Scientific and Ecological Expedition to Nanda Devi 1993, and the Biodiversity Monitoring Expedition to Nanda Devi 2003. Information on the altitudinal range, habitats, and population size of species was gathered. Habitats have been identified by their physical characteristics. The data were analysed for species diversity, habitat diversity, habitat preferences, distribution pattern, nativeness, endemism, and rarity. Anonymous , Samant et al. (1998 Samant et al. ( , 2000 and were followed for the identification of nativeness of Angiosperms and Gymnosperms. The endemism of species is based on the distribution range of the species. The species restricted to the IHR are considered as endemic, whereas those with extended distribution to neighbouring Countries/States are considered as near endemic. For the rarity of species Nayar and Sastry (1987 , 1988 , 1990 ; Samant et al. (1998) ; Dhar et al. (2002) ; Samant and Pal (2003) have been followed. Information on species diversity of VOFNP and GHNP is based on Kala et al. (1998) and Singh and Rawat (2000) , respectively, and for the nativeness, endemism and rarity Anonymous (1883-1970), Samant et al. (1998 Samant et al. ( , 2000 2001) , and Samant and Pal (2003) .
RESULTS

Species diversity
A total of 490 species belonging to 281 genera and 89 families of Angiosperms (480 species, 274 genera and 85 families) and Gymnosperms (10 species, 7 genera and 4 families) have been recorded from NDNP. Of these, 357 species were herbs, 103 shrubs and 30 trees. Eleven families, Rosaceae (36 spp.), Asteraceae (32 spp.), Ranunculaceae (31 spp.), Poaceae (24 spp.), Apiaceae (22 spp.), Orchidaceae (20 spp.), Fabaceae (18 spp.), Polygonaceae (17 spp.), Saxifragaceae (15 spp.), Lamiaceae (14 spp.) and Cyperaceae (13 spp.) were species-rich. Saxifraga (12 spp.), Polygonum and Primula (9 spp., each), Carex and Potentilla (8 spp., each), Berberis, Corydalis, Anemone, Lonicera, Rhodiola and Salix (6 spp., each), and Geranium, Ribes, Thalictrum, Cotoneaster (5 spp., each) 
Altitudinal distribution
The altitudinal distribution of the species in temperate, subalpine and alpine zones in NDNP is shown in Figure 1 . In terms of species and genera, the subalpine zone was the richest zone (376 spp. and 217 genera) whereas the temperate zone was the richest in terms of families (80 families).
Habitat diversity
Thirteen habitats have been identified in the NDNP. Among these, maximum species richness was found in alpine pasture/slope (212 spp.), followed by forest (194 spp.), shrubs (102 spp.), shady moist (66 spp.), and exposed (54 spp.) habitats. The remaining habitats harboured < 50 species. Only 49 species were represented in 3 or > 3 habitats whereas the remaining species were restricted to 1 or 2 habitats.
Nativeness and endemism
73% of the species were native. The richness of native species was highest in the subalpine zone (279 spp.), followed by the alpine zone (203 spp.) and the temperate zone (151 spp.), respectively ( Figure 1 ). Among the habitats, alpine pasture/ slopes support the maximum number of native species (163 spp.), followed by forests (146 spp.) and shrubs (80 spp.) ( Figure 2 ). 34% of species were near endemic whereas 2% were endemic (Table 1) . The most endemic and near endemic species were found in the subalpine zone (131 spp.), followed by the alpine zone (103 sp.) and the temperate zone (60 spp.) ( Figure 1 ).
Rarity
In the present study, 8 species (Rare: 3 spp., Vulnerable: 5 spp. and Endangered: 1 sp.) have been (Nayar and Sastry 1987 , 1988 , 1990 (Table 2) .
Using new IUCN criteria (2003), 37 species have been categorized as Critically Endangered (CR: 14 spp.); 10 as Endangered (EN); 11 as Vulnerable (VU); and two Low Risk Near Threatened (LR-NT) ( Table 2 ).
DISCUSSION
Comparison of plant diversity and conservation status of NDNP, VOFNP and GHNP
A total of 1166 species belonging to 486 genera and 126 families have been reported from the three highland NPs. The species diversity of the NDNP and VOFNP was low in comparison to that of the GHNP. This may be due to its large altitudinal range (1344-6248 m) and diverse habitats supporting a variety of species. Similarly, the high richness of shrubs and trees in the NDNP and GHNP may be due to the wide altitudinal range and a large area in the forest zone. The altitudinal distribution of species of different life forms in the three NPs is shown in Figure 3 . In the NDNP and VOFNP, the most species occurred in the subalpine zone. This may be due to the large area and diverse habitats in the subalpine zones of these NPs. On the other hand, in the GHNP, the most species were represented in the temperate zone. This may be due to the mild climatic conditions and diverse habitats and a large area in the temperate zone.
The native and endemic species of the three NPs are shown in Figure 4 . The NDNP (75%) and VOFNP (71%) have a high percentage of native species. This may be due to the similar climatic and topographic conditions in these two NPs. On the other hand, the GHNP has a lower percentage of native species (59%). This may be due to a large area in subtropical and temperate zones, with high percentages of non-native species (Samant et al. 1998b) . As shown in Table 1 , the NDNP (36%) and VOFNP (38%) have proportionately high percentages of endemic and near endemic species compared to GHNP (30%). This may be due to high percentage of native species in the former NPs, indicating fewer disturbances in the area, a high percentage of non-native species indicates high disturbance and may lead to habitat alterations (Dhar et al. 1997; Samant et al. 1998 a,b; .
The altitudinal distribution of native and endemic species is shown in Figure 5 . The percentage of non-native species was highest in the subtropical zone and gradually decreased with altitude. Percentages of native species were highest in the subalpine and alpine regions of the NPs.
The NDNP (8%) and VOFNP (7%) have proportionately high percentages of rare endangered species compared to GHNP (5%). There are some other locally/regionally rare endangered species, but they have neither been recorded in the Red Data Book of Indian Plants, nor placed under different IUCN categories of rarity using the new IUCN criteria (2003) . The population assessment of such species also merit priority attention, along with the RDB species and species already placed under the new IUCN categories.
CONCLUSIONS
In general, very few protected areas of the IHR have been floristically explored (Samant et al.
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International Journal of Biodiversity Science and Management 71 (Hajra 1983; Samant 1993 Hajra and Balodi 1995; Kala et al. 1998; Samant et al. 2000) . Comparison of the floristic diversity of these highland NPs indicates that they have natural, unique and representative species of the IHR, hence are widely known for their conservation values. The NPs are completely protected and no human interventions are allowed without the permission of the State/Central Government. Scientific studies are allowed with the permission of the State Governments and the State Forest Department, but provision for the systematic monitoring of biodiversity has not been made and none of the NPs have been monitored for 5 to 10 years. Therefore, there is a need to make a provision to monitor the biodiversity of these high value NPs within 5 to 10 years, to measure changes in populations of native, endemic and rare endangered species, the distribution pattern of species within different habitats and communities, and the general composition of the vegetation. Further, the present study provides a gamut of information on species diversity, distribution pattern, nativeness, endemism and rarity of the species of NDNP and comparisons with the VOFNP and GHNP. Further such studies would help in assessing and analyzing the available information on floristic diversity and conservation status of other PAs of the IHR, which would ultimately help in developing strategies and action plans for the management of PAs.
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